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(54) LIQUID CRYSTAL DISPLAY DEVICE AND METHOD FOR DRIVING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display 
device for a high quality TV, a monitor, a portable telephone or the 
like capable of reducing color breakup by setting a ratio low in 
which a red field occupies a frame and further setting a neutral 
color field except red and magenta. 

SOLUTION: The unpleasantness of color breakup is eliminated and 
the color breakup is reduced by a driving method which reduces 
the probability that a red field is observed by shortening a display 
time when the red field occupies in one frame or in which a neutral 
color field except a red type is inserted. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The color of a liquid crystal panel, the light source which irradiates said liquid crystal panel, 
and said light source is switched by time amount sequential. In the liquid crystal display which is 
equipped with the driving means which controls transparency or reflective condition of said liquid 
crystal panel synchronizing with it, and performs color display by time additive mixture of colors It is 
the drive approach of the liquid crystal display which forms one frame and is characterized by setting up 
the total display time of said red's field shorter green than the total display time of the blue field by 
acting as Junji Men of two or more fields which include the field of red, green, and blue once [ or more ] 
each. 

[Claim 2] Said red's field is the drive approach of the liquid crystal display according to claim 1 
characterized by **(ing) the first half of the 1st inning by said one frame. 

[Claim 3] Said two or more fields are the drive approaches of a liquid crystal display given in either of 
claims 1 or 2 characterized by displaying said green field or the field of said blue twice or more. 
[Claim 4] The display period of said red's field is the drive approach of a liquid crystal display given in 
either of claims 1-3 characterized by setting up shorter than the display period of which the fields other 
than red. 

[Claim 5] Said red's field is the drive approach of the liquid crystal display according to claim 4 
characterized by what is displayed in the period below one half of the field arranged just behind said 
red's field. 

[Claim 6] Said two or more fields are the drive approaches of a liquid crystal display given in either of 
claims 1-5 characterized by including the neutral-colors field which consists of colored light other than 
said red, green, and the three fields of blue. 

[Claim 7] Said neutral-colors field is the drive approach of the liquid crystal display according to claim 
6 characterized by setting up by the light which has wavelength other than near the red. 
[Claim 8] The total display time of said red's field and the neutral-colors field of wavelength other than 
near the red is the drive approach of a liquid crystal display given in either of claims 6 or 7 by which it is 
setting-up shorter green than total display time of the blue field characterized. 

[Claim 9] Said two or more fields are the drive approaches of a liquid crystal display given in either of 
claims 1-8 characterized by setting up the color mixture of the two adjoining fields by the light which 
has wavelength other than near the red. 

[Claim 10] The color mixture which totaled said two or more fields is the drive approach of a liquid 

crystal display given in either of claims 1-9 characterized by becoming white. 

[Claim 11] The drive approach of a liquid crystal display given in either of claims 7, 8, and 9 

characterized by the dominant wavelength of the light C (x y) which has the wavelength near [ said ] the 

red having 600nm or more on an RGB-system-of-color-representation xy color coordinate. 

[Claim 12] The drive approach of the liquid crystal display according to claim 1 1 characterized by the 

complementary wavelength of said C (x y) consisting of 540nm or less. 

[Claim 13] The excitation purity of said C (x y) is the drive approach of the liquid crystal display 



http://ww4.ipdl.ncipi.gojp/cgi-bin/tim_web_cgi_ei 10/26/2006 



JP,2003-287733,A [CLAIMS] 



Page 2 of 3 



according to claim 1 1 characterized by having 0.5 or more. 

[Claim 14] The excitation purity of said C (x y) is the drive approach of the liquid crystal display 
according to claim 12 characterized by having 0.4 or more. 

[Claim 15] For 0.28 to 0.33, and said y, said x is [ the color mixture which totaled said two or more 
fields ] the drive approach of a liquid crystal display given in either of claims 10-14 to which it is 
characterized by being the range of 0.28 to 0.33 at the time on [ W ] an RGB-system-of-color- 
representation xy color coordinate (x y). 

[Claim 16] The light which has the wavelength near [ said ] the red is the drive approach of a liquid 
crystal display given in either of claims 7-15 characterized by being the sour orange of redness, the 
purplish red of redness, or purplish red. 

[Claim 17] Said red's field is the drive approach of the liquid crystal display according to claim 9 
characterized by adjoining the fields other than blue. 

[Claim 18] The drive approach of the liquid crystal display according to claim 9 characterized by for 
said red's field and said green field adjoining, and arranging them. 

[Claim 19] The drive approach of the liquid crystal display according to claim 9 characterized by for 
said red's field and said neutral-colors field adjoining, and arranging them. 

[Claim 20] The neutral-colors field which has the wavelength said red's field or near [ said ] the red is a 
liquid crystal display given in either of claims 1-19 to which the black display period occupied in the 
field is most characterized by the ******** i n sa id two or more fields. 

[Claim 21] The color of a liquid crystal panel, the light source which irradiates said liquid crystal panel, 
and said light source is switched by time amount sequential. In the liquid crystal display which is 
equipped with the driving means which controls transparency or reflective condition of said liquid 
crystal panel synchronizing with it, and performs color display by time additive mixture of colors One 
frame is formed by acting as Junji Men of two or more fields which include the field of red, green, and 
blue once [ or more ] each. And the total display time of said red's field The 1st driving means set up 
shorter green than the total display time of the blue field, Red, green, the 2nd driving means that forms 
one frame by acting as Junji Men of the three fields which consist of blue, ** - since - the drive 
approach of the liquid crystal display according to claim 1 characterized by providing two or more 
becoming driving means, and providing the switch means which switches one of said two or more 
driving means to the driving means of arbitration. 

[Claim 22] Said 1st driving means is the drive approach of the liquid crystal display according to claim 
21 characterized by being the driving means of a publication at either of claims 2-19. 
[Claim 23] Said light source is the drive approach of a liquid crystal display given in red, blue, or claims 
1-20 that are characterized by consisting of four or more colors which contain colored light other than 
said 3 colors as it is green. 

[Claim 24] Said light source is the drive approach of the liquid crystal display according to claim 23 
characterized by colored light other than said 3 colors being white. 

[Claim 25] Said neutral-colors field is the drive approach of a liquid crystal display given in either of 
claims 23 or 24 characterized by displaying said light source of colored light other than said 3 colors. 
[Claim 26] Said neutral-colors field is the drive approach of a liquid crystal display given in either of 
claims 23-25 characterized by displaying two colors on coincidence among said light sources. 
[Claim 27] the ratio of the luminescence reinforcement of the colored light which totaled said two or 
more fields - red component: - green - the drive approach of a liquid crystal display given in either of 
claims 6-26 characterized by carrying out color mixture of said neutral-colors field so that a red 
component / blue component may become 0.9 or less when component:blue component =1:1:1 come out 
comparatively and a definition is given. 

[Claim 28] Said light source is the drive approach of a liquid crystal display given in either of claims 1- 
27 characterized by consisting of an LED component. 

[Claim 29] Said liquid crystal panel is the drive approach of a liquid crystal display given in either of 
claims 1-28 characterized by being in OCB mode with which at least the front face of bend orientation 
liquid crystal arranged the phase compensating plate. 
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[Claim 30] The liquid crystal display characterized by using said drive approach of a publication for 
either of claims 1-29. 

[Translation done.] 



http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%2Fwww4.ipdl.... 10/26/2006 



JP,2003-287733,A [DETAILED DESCRIPTION] 



Page 1 of 10 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s ] 10ws (he word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to field sequential color liquid crystal displays suitable for 
a movie display, such as especially an indicating equipment used for pocket mold television, a personal 
digital assistant, etc., or a monitor, large-sized television, etc. 
[0002] 

[Description of the Prior Art] Without attaching a color filter to each pixel, the liquid crystal display of a 
field sequential color method is a method which indicates the image of three colors by sequential by 1 
pixel, and has an advantage, like high permeability and high resolution-ization can be attained compared 
with the liquid crystal of the conventional drive method. However, the problem of a scene with some 
which move quickly, and the color breakup perceived the color have attached the location gap of the 
remaining color of R on a retina, G, and B signal when human being's look moves quickly (saccade), or 
when the body of a display shakes arises. This color breakup phenomenon is explained using drawing 
U. 

[0003] Drawing 1 1 is an image by which image formation is carried out to the retina when displaying 
white by field C SHARU method RGB drive. When drawing 1 1 (a) is observed without moving a static 
image and an eyeball, drawing 1 1 (b) shows the case of saccade. Color breakup is not generated when 
moving neither a still picture nor an eyeball like drawing 1 1 (a). However, R, G, and B field shift 
because saccade occurs like drawing 1 1 (b), image formation is carried out to a retina, and the part with 
which the field shifted lapped is observed as yellow, cyanogen (bluish green color), and a Magenta 
(purplish red color). Since these various colors of an observer can be seen with this saccade, he senses 
displeasure. 

[0004] Various methods which devised the drive method as this cure against color breakup, for example 
as indicated by JP,9-90916,A etc. are proposed. Drawing 12 is ON/OFF drive of the liquid crystal cell of 
the liquid crystal shutter optical system in the display panel indicated by JP,9-90916,A, and B (blue), G 
(green) and R (red) which were chosen by this liquid crystal cell within one frame, and drawing showing 
the sequence of the image of W (white) each color, the plane sequence according to at least one or more 
fields in addition to the three primary colors of RGB the display is constituted so that one frame may 
be formed with degree method and a color picture can be displayed. One frame is formed in the field of 
R, G, the field of B three primary colors and white, or neutral colors in three primary colors. 
[0005] While the display time of each field becomes for a short time by such configuration, the part to 
which the chrominance signal of the front field produced by time amount gap was added is displayed 
whitely. Therefore, it becomes possible to give an indication which does not almost have color breakup. 
[0006] 

[Problem(s) to be Solved by the Invention] How for color breakup to be visible with the timing of 
saccade initiation differs. It explains using drawing 1 1 (b) stated by the Prior art of this specification. 
Like drawing 1 1 (b), when saccade is started from the field of R, it is blue-Magenta- white-yellow the 
case from green-cyanogen-white-Magenta-red and the field of B the case from red-yellow-white- 
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cyanogen-blue and the field of G. - It is observed by green order. Although the color and the last color 
which are contained in color breakup differ from each other with a saccade rate, i.e., the rate of look 
migration, the first field displayed at the time of saccade initiation is observed with the colored light of 
the field, without carrying out color mixture, and from the next field, color mixture of the front field is 
carried out, and it is observed. That is, the color of the field observed first will influence the impression 
of color breakup greatly. Since especially the colored light that has the wavelength near [, such as red 
and a Magenta, ] the red is conspicuous when visibility is high and red is contained in color breakup, 
and it has displeasure, it becomes sensitive about color breakup very much. 

[0007] When the red field is displayed, supposing saccade is started also by the drive which inserted the 
field of the white shown by the Prior art of this specification, red will be observed as it is. Although a 
red field period becomes short as compared with a RGB drive and color breakup is reduced, red 
displeasure still remains and it is not the drive approach sufficient as a color breakup preventive 
measure. Moreover, even if it accelerates RGB simple 6 time ** grades, such as a RGBRGB drive, the 
displeasure to red cannot be removed. Especially when observing in the environment of a dark place 
etc., red color breakup is conspicuous, and it becomes very sensitive about color breakup. 
[0008] 

[Means for Solving the Problem] In order to solve the above-mentioned trouble, the field sequential 
color method liquid crystal display of this application was considered as the following configurations. 
Namely, (1) liquid crystal panel and the light source which irradiates said liquid crystal panel, In the 
liquid crystal display which switches the color of said light source by time amount sequential, is 
equipped with the driving means which controls transparency or reflective condition of said liquid 
crystal panel synchronizing with it, and performs color display by time additive mixture of colors By 
acting as Junji Men of two or more fields which include the field of red, green, and blue once [ or more ] 
each, one frame was formed and the total display time of said red's field was considered as the 
configuration set up shorter green than the total display time of the blue field. 

[0009] (2) Said red's field was considered as the configuration which ** the first half of the 1st inning by 
said one frame. 

[0010] (3) Said two or more fields were considered as the configuration which displays said green field 
or the field of said blue twice or more. 

[001 1] (4) The display period of said red's field was considered as the configuration set up shorter than 
the display period of which the fields other than red. 

[0012] (5) Said red's field was considered as the configuration displayed in the period below one half of 
the field arranged just behind said red's field. 

[0013] (6) Said two or more fields were considered as the configuration including the neutral-colors 
field which consists of colored light other than said red, green, and the three fields of blue. 
[0014] (7) Said neutral-colors field was considered as the configuration set up by the light which has 
wavelength other than near the red. 

[0015] (8) The total display time of said red's field and the neutral-colors field of wavelength other than 
near the red was considered as the configuration set up shorter green than the total display time of the 
blue field. 

[0016] (9) The color mixture of the two adjoining fields considered said two or more fields as the 
configuration set up by the light which has wavelength other than near the red. 
[0017] (10) Color mixture which totaled said two or more fields was considered as the configuration 
which becomes white. 

[0018] (1 1) On the RGB-system-of-color-representation xy color coordinate, the dominant wavelength 
of the light C (x y) which has the wavelength near [ said ] the red considered as the configuration which 
has 600nm or more. 

[0019] (12) The complementary wavelength of said C (x y) considered as the configuration constituted 
from 540nm or less. 

[0020] (13) Excitation purity of said C (x y) was considered as the configuration which has 0.5 or more. 
[0021] (14) Excitation purity of said C (x y) was considered as the configuration which has 0.4 or more. 
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[0022] (1 5) Said x considered color mixture which totaled said two or more fields as the configuration 
the range of 0.28 to 0.33 and said whose y is 0.28 to 0.33 at the time on [ W ] an RGB-system-of-color- 
representation xy color coordinate (x y). 

[0023] (16) The light which has the wavelength near [ said ] the red was taken as the configuration 
which is the sour orange of redness, the purplish red of redness, or purplish red. 
[0024] (17) Said red's field was considered as the configuration which adjoins the fields other than blue. 
[0025] (18) It considered as the configuration by which said red's field and said green field adjoin, and 
are arranged. 

[0026] (19) It considered as the configuration by which said red's field and said neutral-colors field 
adjoin, and are arranged. 

[0027] (20) The black display period occupied in the field considered said red's field, or the neutral- 
colors field near [ said ] the red as the longest configuration in said two or more fields. 
[0028] (21) Switch the color of a liquid crystal panel, the light source which irradiates said liquid crystal 
panel, and said light source by time amount sequential. In the liquid crystal display which is equipped 
with the driving means which controls transparency or reflective condition of said liquid crystal panel 
synchronizing with it, and performs color display by time additive mixture of colors One frame is 
formed by acting as Junji Men of two or more fields which include the field of red, green, and blue once 
[ or more ] each. And the total display time of said red's field The 1st driving means set up shorter green 
than the total display time of the blue field, It considered as the configuration which possesses two or 
more driving means which consist of the 2nd driving means which forms one frame, and possesses the 
switch means which switches one of said two or more driving means to the driving means of arbitration 
by acting as Junji Men of the three fields which consist of red, green, and blue. 

[0029] (22) Said 1st driving means was considered as the configuration which is the driving means of a 
publication at either of claims 2-19. 

[0030] (23) Said light source was considered as red, blue, and the configuration that consists of four or 

more colors which contain colored light other than said 3 colors as it is green. 

[0031] (24) Colored light other than said 3 colors considered said light source as the white 

configuration. 

[0032] (25) Said neutral-colors field was considered as the configuration which displays said light 
source of colored light other than said 3 colors. 

[0033] (26) Said neutral-colors field was considered as the configuration which displays two colors on 
coincidence among said light sources. 

[0034] (27) the ratio of the luminescence reinforcement of the colored light which totaled said two or 
more fields - red component: - green - when component:blue component =1:1:1 came out 
comparatively and a definition was given, said neutral-colors field was considered as the configuration 
which carries out color mixture so that a red component / blue component may become 0.9 or less. 
[0035] (28) Said light source was considered as the configuration which consists of an LED component. 
[0036] (29) Said liquid crystal panel considered at least the front face of bend orientation liquid crystal 
as the configuration which is OCB Mohd who arranged the phase compensating plate. 
[0037] (30) It considered as the liquid crystal display using said drive approach of a publication at either 
of claims 1-29. 
[0038] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained, 
referring to a drawing. 

[0039] (Gestalt 1 of operation) It explains, referring to a drawing about the 1st operation gestalt of this 
invention. Drawin g 2 is the block diagram showing the signal-processing system of the field sequential 
liquid crystal display in the 1st operation gestalt of this invention. For a liquid crystal panel and 2, as for 
the drive signal-processing section and 4, in drawing 2 , a back light and 3 are [ 1 / a panel mechanical 
component and 5 ] back light mechanical components. Drawing 1 shows the timing chart in a RGBGB 
drive. 

[0040] It considered as OCB Mohd's liquid crystal panel with which the liquid crystal display of the 
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field sequential color method of this invention is a method which indicates the image of five colors by 
sequential by 1 pixel, a liquid crystal panel 1 is a liquid crystal panel of the high-speed response which 
does not have a color filter in each pixel, and at least the front face of bend orientation liquid crystal 
arranged the phase compensating plate in the operation gestalt of **** 1 (claim 29 publication). 
[0041] Response[ high-speed ]-izing of 3 or less msecs is possible for OCB Mohd, and he is suitable for 
the animation display method of an intermittent drive like a field sequential color method with 
hypoviscosity-izing of a liquid crystal ingredient, ** eel gap-ization, etc., and there is the description of 
a wide-field-of-view angle. Moreover, without narrowing thickness of a liquid crystal layer, if compared 
with other high-speed liquid crystal like strong dielectric liquid crystal, since response[ high-speed ]- 
izing is possible, it is easy to carry out production of a thing, and there is also a merit that high definition 
with little brightness nonuniformity and color nonuniformity is obtained. 
[0042] Dielectric constant anisotropy [ from or more 0.14 0.28 or less and the viewpoint of 
dependability ] **n used [ refractive-index anisotropy **n ] 12 or less thing for the liquid crystal 
ingredient from a viewpoint of an optical property. 

[0043] It explains using the RGBGB drive of drawing 1 . A back light 2 is a configuration whose color 
display becomes possible by consisting of LED components of R (red), G (green), and B (blue) each 
color (claim 28 publication), and carrying out color mixture of these colors with time. In order not to use 
a color filter, there is an advantage that loss of the permeability in a liquid crystal panel is small, and the 
liquid crystal display of a low power can be obtained. 

[0044] Each field is completed by 16.6 / 5= 3.3 msecs or less also including back light luminescence and 
whole surface black writing from writing, the luminescence reinforcement of the light source - red 
component: - green - if it is set as white by component :blue component =1:1:1, 1 and a green 
component are distributed to the two fields of G, and a red component should just distribute every [ 0.5 ] 
and a blue component to the field of R every [ 0.5 ] in the two fields of B. For example, when the 
brightness ratio of R:G:B takes out white brightness equivalent to 200 cd/m2 with 3:6:1, in the field of 
60 cd/m2 and G, the field of R sets [ the brightness of each field ] up the field of 60 cd/m2 and B with 
10cd/m2. 

[0045] In order to explain the basis by these configurations, the subjectivity evaluation in a field 
sequential method liquid crystal display is described. The subjectivity evaluation approach was enforced 
with the rating scale method, the test image was shown to the observer, and 20 observers evaluated 
about the color breakup which is visible when it lets an image out of sight. The evaluation image in this 
case acted as Junji Men of the 3-6X field of R, G, and B, and displayed it. 

[0046] When the red field was included in a frame as a result of subjectivity evaluation, or when a high 
**** drive also had many red fields, it turned out that color breakup is very sensitive. In order red 
visibility is high as for this, and red is conspicuous in color breakup and to lean displeasure, a feeling of 
color breakup increases. 

[0047] That is, according to the example of the gestalt 1 of this operation, green other than red and the 
blue field are increased, by reducing the rate of the red display in one frame, make low the probability to 
gaze at red, displeasure is made to ease, and color breakup can be reduced (claims 1, 2, and 3). The 
probability to gaze at red with 1 field / frame constituting falls, and especially the red field can reduce 
color breakup further (claim 2). 

[0048] (Gestalt 2 of operation) It explains, referring to a drawing about the 2nd operation gestalt of this 
invention, drawing 3 - the 2nd operation gestalt of this invention - it is the timing chart of the RGBG 
drive to kick. As for drawing 3 (a), all the field periods of the drive approach that the field period of R is 
short, and drawing 3 (b) are the equal drive approaches. The liquid crystal display of the field sequential 
color method of this invention is a method which indicates the image of four colors by sequential by 1 
pixel, and OCB Mohd's liquid crystal panel was used for it like the gestalt of the 1st operation. 
[0049] According to the drive approach of drawing 3 (a), each field completes the field of B other than 
2.3msec(s) and R, and G for the field of R by 4.7msec(s) also including back light luminescence and 
whole surface black writing from writing, and let the field of R be the display period of the abbreviation 
1/2 of the field period of B and G (claim 4, five publications). 
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[0050] moreover, the luminescence reinforcement of the light source - red component: - green - if it is 
white with the configuration of componenfcblue component =1:1:1, 1 and a green component will be 
allotted to the two fields of G, and a red component will allot every [ 0.5 ] and a blue component to the 
field of R in the field of B for 1 minute. For example, when a brightness ratio takes out white equivalent 
to 200 cd/m2 with R:G:B=3:6:1, the field of 60 cd/m2 and G is set as 60 cd/m2, and the field of R sets B 
as 20 cd/m2. 

[0051] According to the drive approach of drawing 3 (b), each field is completed by 4.1msec also 
including back light luminescence and whole surface black writing from writing (claims 1 and 2, three 
publications). 

[0052] By these drive approaches, the color breakup reduction effectiveness when saccade arises is 
explained using drawing 4 . Drawing 4 shows the image by which image formation is carried out to a 
retina, when saccade arises. Drawing 4 (a) is the drive approach of drawing 3 (a), and among one frame, 
when only the R of a field period is short, drawing 4 (b) is the drive approach of drawing j, (b), and 
when each field period is equal, it is an image on the retina of **. 

[0053] the image on the retina in each drive approach - drawing 4 (a) and (b) -- like -- red (R) -- 
cyanogen (G+B) - of - sour orange (R+G)-purple Mino pink (R+G+B)-white (R+G+B)-cyanogen 
(G+B)-blueness -- green - it is visible by the color order of (G). In the lap part of the field, 
R:G:B=1:0.5:1 and cyanogen are observed by G:B=1:1 and purple is observed [ a sour orange ] for 
R:G=1:0.5 and purple Mino pink by the color mixture ratio of G:B=0.5:1. 

[0054] By the drive approach of drawing 4 (b), a saccade rate is fixed, and when each field period is 
regular intervals, a gap of color breakup is observed by the same width of face. On the other hand, since 
the drive approach of drawing 4 (a) shortens the field period only for the red field, the width of face of 
the red component of color breakup becomes narrow. Although the gestalt of the 1st operation already 
described the phenomenon of also saying displeasure suddenly to the red component, if it is made the 
gestalt of operation of**** 2 like drawing 4 (a), since the width of face of a red component becomes 
narrow, color breakup can be eased (claim 4 publication). That is, color breakup can be reduced, so that 
width of face of the red field is narrowed, and even if saccade arises by setting the red field below to one 
half of the field especially arranged just behind the red field, an image can be observed, without an 
observer almost having displeasure (claim 5 publication). 

[0055] Moreover, by GBRG drive, by ** in the first half of the 1st inning, since the field period is still 
shorter, red needs to set up the brightness per display time highly. Since it will become the cause by 
which color breakup is conspicuous if the brightness of the field is made high too much, neutral colors, 
such as yellow containing a red component, yellowish green, and orange, are displayed (claim 6 
publication), and the direction which set up the brightness of R field low can reduce color breakup 
further. 

[0056] Next, the RGBW drive of white neutral-colors insertion is explained to an example below. 
Drawin g 5 is the timing chart of a RGBW drive. As well as the drive approach of drawing 3 (a), in each 
field, the field of R completes the fields of B, G, and W other than 2.3msec(s) and R by 4.7msec(s) also 
including back light luminescence and whole surface black writing from writing, and let the field of R in 
it be the display period of the abbreviation 1/2 of the field period of B, G, and W (claim 4, five 
publications). 

[0057] the luminescence reinforcement of the light source - red component: - green - if it is white by 
component:blue component =1:1:1, every [ 0.5 ] and a green component will be distributed to the field 
of G and W, and every [ 0.5 ] and a blue component will be distributed for a red component to the field 
of R and W every [ 0.5 ] in the field of B and W. a brightness ratio - when taking out 2 about 200 cd/m 
with R:G:B=3:6:1, in R, the field of 60 cd/m2 and B is set as 10 cd/m2, and W should just set the field 
of 30 cds/m2, and G as 100 cd/m2. In addition, if W field may indicate the LED of red, green, and blue 
by coincidence and it is displayed by LED of W (claim 10 publication), a drive with a low power is 
possible for it (claim 24 publication). Thus, neutral colors, such as yellow containing a red component, 
yellowish green, and orange, are displayed, and since the red field stops the direction which set up the 
brightness of R field low being conspicuous, color breakup can be reduced. 
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[0058] With the gestalt 1 of this operation, although the example of accommodation of a red field period 
was shown, a red display probability may be lowered by setting up the black display period in said red 
field for a long time (claim 20 publication). For example, in a RGBW drive, each field of R, G, B, and 
W is completed by 16.6 / 4= 4.1 msecs or less also including back light luminescence and whole surface 
black writing from writing, and only 2.0msec(s) and R field set a black display period as 3.0msec(s) in 
each field of G, B, and W. Since the probability to gaze at red can be reduced by shortening red display 
time with such a configuration, the displeasure to red can be eased and color breakup can be reduced. 
[0059] Moreover, although the RGBW drive was made into the example with the gestalt 2 of this 
operation, the effectiveness same also as a RGBY drive and RGBO drive including the neutral-colors 
field of (yellow Y) orange (O) is acquired. 

[0060] As mentioned above, the displeasure of the red at the time of color breakup generating can be 
removed by setting up the red field shorter than the fields other than red. 

[0061] (Gestalt 3 of operation) It explains, referring to a drawing about the gestalt of operation of the 
3rd of this invention. Drawin g 6 shows the timing chart in a BGRGO drive. The liquid crystal display of 
the field sequential color method of the gestalt 3 of this operation is the method which indicates the five 
fields by sequential by 1 pixel, and was considered as the configuration which included the orange field 
(O) in the three-primary-colors field of R, G, and B as neutral colors (claim 6 publication). As drawing 6 
shows, each field of R, G, O, B, and G is completed by 16.6 / 5= 3.3 msecs or less also including back 
light luminescence and whole surface black writing from writing, the luminescence reinforcement of the 
light source - red component: - green - if it is white by component :blue component =1:1:1, a red 
component will be distributed to the field of R and O every [ 0.5 ], and a green component will be 
distributed to the three fields of G, and O and G every [ 0.33 ]. A blue component is allotted in B field 
for 1 minute. For example, when the brightness ratio of a white balance is equivalent to 200 cd/m2 at 
R:G:B=3:6:1, in the field of 40 cd/m2 and B, the field of 30 cd/m2 and G should just set [ the back light 
brightness of each field / the field of R ] the field of 20 cd/m2 and O as 70 cd/m2. Although 40 cds/m2 
may be indicated [ LED of R ] for 30 cd/m2 and LED of G by coincidence (claim 26 publication), in the 
field of O, the direction which used orange LED for the light source can drive with a low power (claim 
25 publication). 

[0062] According to the drive approach of the above configurations, color breakup can be reduced by 
setting up the neutral-colors field by the lights other than the colored light near [ like orange ] the red 
(claim 6, seven publications). 

[0063] In order to explain the basis by these configurations, the subjectivity evaluation in a field 
sequential color method liquid crystal display is described. As for the subjectivity evaluation approach, 
20 observers evaluated like subjectivity evaluation of the gestalt of the 1st operation about the color 
breakup which is visible when it carries out with a rating scale method, a test image is shown to an 
observer and it lets an image out of sight. Acting as Junji Men of the field of 4-6X R, G, B, and neutral 
colors, and fixing a white balance, the evaluation image in this case changed the colored light of the 
neutral-colors field, and was displayed. 

[0064] Color breakup was understood that the field of the colored light near [, such as a Magenta, ] the 
red is very sensitive as a result of subjectivity evaluation. Although it said that it is as a result of [ of the 
gestalt of the 1st operation ] subjectivity evaluation, and the red component in color breakup caused 
displeasure, displeasure is sensed also for the field of the colored light which carried out color mixture 
of the red components, such as a Magenta, by the high ratio similarly, and a feeling of color breakup 
increases. 

[0065] Next, the field of sensitive neutral colors is explained for color breakup using an RGB system of 
color representation. Drawing 7 shows xy chromaticity coordinate of an RGB system of color 
representation. Drawing 7 (a) is drawing explaining the concept of xy chromaticity coordinate of an 
RGB system of color representation, and drawing 7 (b) shows the field of sensitive neutral colors for 
color breakup. 

[0066] An RGB system of color representation is the color system by which specification was carried 
out in CIE (Commission Internationale de I'Eclariage), and it is xy chromaticity diagram which 
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expressed the color in xy coordinate space using two numeric values (x y) based on the tristimulus value 
XYZ. The curve of drawing 7 is a spectrum locus and the straight line which connected the both ends is 
a purplish red line. Although a spectrum locus is the homogeneous light by which a spectrum is carried 
out by prism etc. and it is finished as the red of long wavelength from the purple of short wavelength, 
the hue of the purple system which is not contained in a spectrum locus can be expressed with the 
purplish red line which carried out color mixture of purple and the red. 

[0067] How to express the color using xy chromaticity coordinate using drawing 7 (a) is explained. A 
color called CI (xl, yl) is equivalent to a certain white W (xW, yW) and additive mixture of colors with 
the homogeneous light M (xd, yd). That is, CI is the same as the color as for which adds the 
homogeneous light M of the hue of wavelength lambdad, and it is made to white. Therefore, it is 
possible that that hue is the same as the hue of wavelength lambdad, and this wavelength lambdad is 
called dominant wavelength of colored light CI. 

[0068] Moreover, when located in the purple field surrounded like C2 (x2, yl) by 2 connect white W 
(xW, yW) to the both ends of a spectrum locus, and the purplish red line, the straight line which 
connects C2 and W is extended to the complementary color side of C2, and wavelength lambdac of the 
point M2 (xc, yc) that it crosses a spectrum locus is called complementary wavelength. The point that 
C2 (x2, y2) and a purplish red line cross is made into Point P (xp, yp). 

[0069] The field of sensitive neutral colors is shown for color breakup in drawing 7 (b) based on this 
color coordinate system. For example, the colored light which sets to W (0. 32 0.32) the color which 
carried out color mixture of all the fields in one frame (claim 10, 15 publications), and can be 
reproduced by the colored light Cr (0. 64 0.36) of red LED, the colored light Cg of green LED (0. 17 
0.70), and the colored light Cb (0. 06 0.13) of blue LED becomes in the field to which three points are 
connected (inside of an alternate long and short dash line). 

[0070] If the color of the neutral-colors field is set to C (x y), when the dominant wavelength of C (x y) 
is as high as 600nm or more, it will become the light near the red and almost all men will answer that 
color breakup is sensitive (claim 1 1 publication). 

[0071] Moreover, when the field of the field of the colored light of the purple system by which color 
mixture was carried out by R and B is sensitive in color breakup and especially the complementary 
wavelength of C (x y) is 540nm or less, almost all men sense color breakup (claim 12 publication). In 
addition, although white W (0. 32 0.32) showed in the example of the gestalt 3 of this operation, 0.28 to 
0.33 is obtained for xW by 0.28-0.33, and the result same also in the range is obtained for yW (claim 15 
publication). About such color breakups, if a color name shows a sensitive field, it will become red, the 
sour orange of redness, the purplish red of redness, and purplish red (claim 16 publication). 
[0072] Moreover, in these fields, displeasure is sensed, so that it is close to a spectrum locus and a 
purplish red line, and color breakup is eased, so that the distance from Flake W is near. That is, since the 
white rate of colored light, such as a pink system, is high, it cannot sense color breakup easily with red 
and a same color phase. 

[0073] These fields are shown using the excitation purity which shows saturation here. Like drawing 7 
(a), the ratio of the white point W (xW, yW), the distance WC1 between colored light CI (xl, yl), and 
the white point W (xW, yW) and the distance WM between dominant wavelength M (xd, yd) and 
WC1/WM are taken with excitation purity. In the case of the colored light C2 of a purple system, a ratio 
with the distance WP during the intersection P (x y) of the white point W (xW, yW) and a purplish red 
line and WC2/WP are taken. Excitation purity 0 serves as the white point, and 1 serves as a spectrum 
locus and a purplish red line. 

[0074] Based on these, the field which cannot sense color breakup for drawin g 7 (b) easily is shown. 
More than 0.5 (a in drawing 7 ) (claim 13 publication), since the field more than 0.4 (b in drawing 7 ) of 
the excitation purity of 540nm or less is close to the pure color of red or a Magenta, as for the excitation 
purity of 600nm or more, the complementary wavelength of C (x y) senses [ the dominant wavelength of 
C (x y) ] the displeasure of color breakup most (claim 14 publication). That is, by not containing the red 
of the above-mentioned field, the sour orange of redness, the purplish red of redness, purplish red, etc. in 
the field, displeasure is removed and color breakup can be eased (claim 16 publication). 
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[0075] That is, color breakup can be reduced by inserting orange in the neutral-colors field, as the 
example of the gestalt of operation of**** 3 showed. Although Y (yellow) other than O, Yg (yellowish 
green), etc. are sufficient as a neutral-colors frame, it is still better in it being hard to sense color 
breakup, since the direction of the hue of the cyanogen system which carried out color mixture in green 
and blue does not contain a red component, and the dominant wavelength being less than 600nm. For 
example, the RCBGY drive which inserted a RGBGC drive and neutral colors twice is sufficient. 
[0076] what is necessary is just to display the colored light which is carrying out color mixture so that a 
red component / blue component may become 0.9 or less when referred to as component:blue 
component =1:1:1 white - red component: - green, and avoided the sensitive Magenta for color 
breakup by the drive approaches other than these when the purple system by the color mixture of a red 
component and a green component was used for the neutral-colors field (claim 27 publication) 
[0077] Moreover, when inserting the neutral-colors field of the pink system which cannot sense color 
breakup easily by the same hue as red, it is possible by adding white LED to LED of red, green, and 
blue, and indicating red and the white by coincidence (claims 23 and 24, 26 publications). 
[0078] Next, the color breakup generated by the hue of the adjoining field is explained using drawin g 
11 . As drawing 1 1 showed, each field shifts, the color breakup by saccade is observed, and each field 
happens by sensing as colored light which carried out color mixture of the part which lapped on the 
retina. When the color mixture of the field of the beginning of saccade initiation and the next field turns 
into a color of purple systems, such as a Magenta, especially, it becomes sensitive about color breakup. 
This is the same as color breakup is worrisome if the field of red or a Magenta remains in the image on a 
retina. For example, since color mixture of the Magenta is carried out on a retina from the field of B of 
drawing 1 1 by the drive approach by which the red field and the blue field adjoined and have been 
arranged in saccade initiation, it becomes sensitive about color breakup. That is, it is better for the red 
field to adjoin the fields other than blue (claim term 17 publication). 

[0079] Like the RGOBG drive of an example of the gestalt of operation of**** 3, by facing across the 
field of R in the field of G, even if saccade is started from the field of R, or the field of G of 5 field eye, 
the lap part of the field and the field serves as orange (R:G=0.5:0.33). Thereby, since the color mixture 
of purple systems, such as a Magenta, is avoidable, color breakup can be eased (claim 9, 18 
publications). 

[0080] Moreover, in the red field and the adjoining field, even if it arranges the white of neutral colors, 
cyanogen, yellow, etc. other than G, color breakup can be reduced (claim 9, 19 publications). 
[0081] (Gestalt 4 of operation) It explains, referring to a drawing about the gestalt of operation of the 4th 
of this invention. Drawin g 8 shows the timing chart in a RGMGBG drive. The liquid crystal display of 
the field sequential color method of the gestalt 4 of this operation is the method which indicates the six 
fields by sequential by 1 pixel, and was considered as the configuration which included the field (M) of 
a Magenta in the three-primary-colors field of R, G, and B as neutral colors. As drawing 8 shows, in 
each field of R, G, M, G, B, and G, it completes by 16.6 / 6= 2.7 msecs or less also including back light 
luminescence and whole surface black writing from writing, the luminescence reinforcement of the light 
source -- red component: - green -- if it is white by component: blue component =1:1:1, every [ 0.5 ] and 
a green component will be distributed to the three fields of G, and a red component will distribute every 
[ 0.33 ] and a blue component to the field of R and M every [ 0.5 ] at B and M. For example, when a 
white balance is equivalent to 200 cd/m2 at R:G:B(brightness ratio) =3:6:1, in the field of 40 cd/m2 and 
B, the field of 30 cd/m2 and G should just set [ the back light brightness of each field / the field of R ] 
the field of 10 cd/m2 and M as 40 cd/m2. The field of M should just indicate [ R ] 40 cd/m2 for B by 
coincidence with 10 cd/m2. 

[0082] Although the gestalt of the 3rd operation described that the neutral-colors field near [, such as a 
Magenta, ] the red is sensitive in color breakup, when the neutral-colors field of a Magenta is included in 
a frame in addition to the red field, two colors of colors with displeasure will be inserted. Since the color 
specification probability observed at the time of saccade initiation will become high so much if the 
reddish field increases as the gestalt of the 1st operation described, it becomes sensitive about color 
breakup. However, according to the configuration of the gestalt 4 of this operation, although the 2 fields 
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of reddish fields of R and M are displayed, by **(ing) the field of ** in the first half of the 3rd inning, 
and B the first half of the 1st inning for the field of G, the display probability of the reddish field to give 
displeasure is reduced, and color breakup can be reduced (claim 8 publication). Moreover, since the field 
of R and M serves as a color which cannot sense displeasure easily as the color mixture in the adjoining 
field showed with the gestalt of the 3rd operation, even if saccade occurred, since it was always inserted 
in the field of G, color breakup can be reduced further (claim 9 publication). 

[0083] Moreover, with the gestalt 4 of this operation, although they showed the equal example, all the 
field periods of a Magenta are setting up the field period of a Magenta short or setting up the black 
display period of the field of a Magenta for a long time (claim 20 publication), they can lower the 
display probability of a Magenta, can ease the displeasure over a Magenta, and can reduce color breakup 
further. 

[0084] (Gestalt 5 of operation) It explains, referring to a drawing about the 5th operation gestalt of this 
invention. Drawing 9 is the block diagram showing the signal-processing system of the field sequential 
liquid crystal display in the 5th operation gestalt of this invention. For a back light and 3, as for a panel 
mechanical component and 5, in drawing 9 , the drive signal-processing section and 4 are [ 1 / a liquid 
crystal panel and 2 / a back light mechanical component and 6 ] the change-over sections. 
[0085] Drawing 10 is the timing chart of a pixel drive of the field sequential liquid crystal display in the 
5th operation gestalt of this invention. The liquid crystal display of a field sequential color method was a 
method which indicates the image of three colors by sequential by 1 pixel, and a liquid crystal panel 1 is 
a liquid crystal panel of the high-speed response which does not have a color filter in each pixel, and 
was used as OCB Mohd's liquid crystal panel with which at least the front face of bend orientation liquid 
crystal arranged the phase compensating plate like the operation gestalt of**** 1. 
[0086] A back light 2 is a configuration whose color display becomes possible by consisting of LED 
components of R (red), G (green), and B (blue) each color, and carrying out color mixture of these 
colors with time. Since there is little field, a low power is possible. 

[0087] In the gestalt of operation of**** 5, in the case of the low power, it was a RGB drive, and when 
a color breakup phenomenon was especially remarkable, it considered as the configuration switched to a 
color breakup cure drive (claim 21 publication). 

[0088] For example, when color breakup is very worrisome in the time of dark place observation etc., 
color breakup can be reduced by switching to the RGBGB drive shown in drawing 1 of the gestalt 1 of 
operation as color breakup preventive measures. That is, total power consumption can decline by the 
configuration which switches a low-power drive and a color breakup prevention drive. 
[0089] In addition, with the gestalt 5 of this operation, although the drive of color breakup preventive 
measures was explained in the example of the drive approach in the gestalt 1 of operation, even if it uses 
the drive approach used with the gestalten 2-4 of operation, the same effectiveness is acquired (claim 22 
publication). 

[0090] By the above configurations, the red displeasure included in color breakup can be made to be 
able to ease, and color breakup can be reduced. These drive approaches are realizable by using for a 
liquid crystal display (claim 30 publication). 

[0091] Moreover, although the example of OCB Mohd liquid crystal explained as a liquid crystal panel 
1 with the gestalten 1-5 of operation, even if it uses TN Mohd using other high-speed liquid crystal, for 
example, liquid crystal ingredient of low viscosity, and strong dielectric liquid crystal and 
antiferroelectric liquid crystal, it is possible to acquire the same effectiveness. 
[0092] 

[Effect of the Invention] As explained above, the liquid crystal display by this invention can do the 
following operation effectiveness so. 

[0093] That is, since the display period of the field which has the wavelength the red which caused the 
displeasure of color breakup, or near the red is reduced, color breakup can be reduced by setting up low 
the rate that the frame of the red field occupies, and setting up the neutral-colors field except red or a 
Magenta further. Since liquid crystal displays, such as high-definition TV, a monitor, and a cellular 
phone, can be offered by this, industrial value is size very much. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the W ord which can not be translated. 
3. In the drawings, any words are not translated. 
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